Objective. Systemic administration of folic acid (FA) in rats was used for studying the pathogenesis associated with acute renal damage. However, the mechanism by which FA induces renal damage remains poorly understood. Up to our knowledge, no effective preventive or therapeutic drugs have been developed to protect against acute kidney injury. Curcumin (CUR) is commonly used worldwide as a spice and has been demonstrated to possess various biological activities. The present study was planned to investigate the effect of folic acid administration on renal function, inflammatory cytokines and associated histological as well as ultrastructural changes in renal tissue. In addition, we examined the possible protective effect of curcumin on a rat model of folic acid (FA)-induced acute kidney injury (AKI). Methods. Rats were divided into 3 groups; (FA) folic acid treated group rats were exposed to FA (250 mg/kg) i.p. injection as a single dose. (FA+CUR) folic acid plus curcumin treatment group rats were given curcumin (200 mg/kg) orally administered by gavage daily for 11 days prior to folic acid (250 mg/kg) i.p injection and the last dose of curcumin was given one day after folic acid injection.
INTRODUCTION
Acute renal damage is considered as a major clinical issue since it affects many critically diseased patients 1 . Toxic, ischemic, as well as inflammatory factors were found to be combined causes underlying acute renal damage 1 . Folic acid is a commonly used compound to study the pathophysiology associated with acute renal failure 2 . Curcumin, a bright yellow aromatic powder commonly used as spice, was found to have a beneficial effect on acute kidney injury (AKI) markers 3 . Acute kidney damage is defined as a rapid decrease in the glomerular filtration rate leading to retention and elevation of blood urea and creatinine levels 4 . Previous studies showed a correlation between proinflammatory cytokines and renal injury 5, 6 .
Numerous previous studies, including in vitro and animal experiments suggest a major impact of tumor necrosis factor-superfamily (TNFSF), interleukin-6 (IL-6) and interleukin-10 (IL-10) in inflammatory, malignant, and autoimmune diseases. Members of the TNFSF of cytokines are the key mediators of renal injury 5 . Necrosis and apoptosis were found to be the major histological changes in nephrotoxic AKI 7 . The remaining slightly injured tissues are considered as a source of immunological signals that activate the immune system resulting in further damage of renal tissues 8, 9 . Folic acid nephropathy is a model of AKI characterized by acute renal failure and tubuleinterstitial inflammation 10 . Up to our knowledge no previous study investigated the role of IL-6 and IL-10, or CUR in folic acid-induced acute renal damage. This study was designed to investigate the mechanisms underlying folic acid induced renal damage by measuring the inflammatory markers IL-6, IL-10, and TNF-α as well as the histological and ultrastructural changes in the kidney. In addition, we assessed the role of curcumin as a potential intervention to ameliorate the folic acidinduced changes in the proinflammatory markers and renal structure. 
MATERIALS AND METHODS

Drugs and chemicals
Experimental protocol and assays
Blood samples were withdrawn from the retroorbital veins into heparinized tubes, centrifuged at 3000 rpm for 10 minutes and plasma were separated and kept at -20°C until analysis. Plasma urea level was detected using Urea-Kit S using urease-modified Berthelot reaction (end point enzymatic determination) at 578 nm after 11 , plasma creatinine level using Jaffe Colorimetrickinetic at 492nm after 12 , IL-6, IL-10, and TNF-α detected using enzyme-linked immunosorbent assay (ELISA) kits following the manufacturer's
instructions. The samples were tested in duplicate.
Histology
Kidney specimens from all groups were taken for histological evaluation. Kidneys were fixed in 
Statistical analysis
GraphPad Prism 5 (GraphPad Software Inc., La Jolla, CA, USA) was used for data analysis.
Data were presented as mean +/-SD. Data were compared among groups using one-way analysis of variance (ANOVA) followed by Bonferroni post hoc test. A (P) value of less than 0.05 was considered to represent a statistically significant difference.
RESULTS
Effect of folic acid (FA) versus FA and curcumin (CUR) on blood urea and creatinine levels:
Treatment with FA as a single dose 250 mg i.p.
significantly elevated blood urea level about 3 fold (Fig. 6c ).
Marked congestion of capillaries was shown as dilated vascular spaces with blood cells (Fig. 6d ).
In Previous studies showed a reno-protective effect of CUR through lowering blood urea and creatinine level in diabetic nephropathy 17 , in cisplatininduced nephrotoxicity 18 , and in renal ischemia reperfusion injury 19 . In contrast to previous studies, our study showed that CUR lowered the 
Conclusion:
This study revealed that FA treatment significantly 
Conflict of Interest
There is no conflict of interest. 
